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for the high temperature usage, even in the case of usage under high 
vacuum/high temperature condition. 
SOLUTION: According to this substrate holder, a heater and inside 
mounting parts such as thermocouples 7, different kind of metals or 
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at an opposing position of the joint face are forge compressed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the base electrode holder (henceforth "the base 
electrode holder of semiconductor fabrication machines and equipment") and its manufacture method of semiconductor 
fabrication machines and equipment or a liquid crystal manufacturing installation, especially relates to the base electrode holder 
and its manufacture method of a heating heater, a thermocouple, an internal applied-part article like an electrode, and the 
semiconductor fabrication machines and equipment that joined aluminum or the aluminium alloy member and have wrapped in 
the dissimilar metal and the dissimilar material suitably. 
[0002] 

[Description of the Prior Art] The thing as wraps an internal applied-part article [ like a heating heater, a thermocouple, an 
electrode, a dissimilar metal, and a dissimilar material ] whose base electrode holder of semiconductor fabrication machines and 
equipment is in aluminum or an aluminium alloy and shows it to drawing 5 - drawing 7 is known. Drawing 5 is the base electrode 
holder which covered the heating heater and the thermocouple (7), the dissimilar metal, or an internal applied-part article like a 
dissimilar material (8) by the aluminum member (1) and (11), and welded the periphery. Moreover, the terminal (9) of a heating 
heater and a thermocouple is prepared. 

[0003] Drawing 6 cast- wraps a heating heater and a thermocouple (7), a dissimilar metal, or an internal applied-part article like a 
dissimilar material (8), it is the base electrode holder wrapped in the aluminum member (18), and the terminal (9) of a heating 
heater and a thermocouple is prepared. Drawing 7 covers a heating heater and a thermocouple (7), a dissimilar metal, or an 
internal applied-part article like a dissimilar material (8) by the aluminum member (1) and (1 1), an O ring (15) is formed in the 
contact surface (17), it is the base electrode holder fastened with the bolt (16), and the teirninal (9) of a heating heater and a 
thermocouple is prepared. 
[0004] 

[Problem(s) to be Solved by the Invention] A degree of vacuum fell under the influence by the pinhole leak and gas, the 
reliability of the semiconductor which manufactured fell, and the base electrode holder by welding shown in drawing 5 of the 
above-mentioned conventional technology had the problem to which the yield becomes bad from the pinhole which there is a 
problem that where of cost is high since a perimeter welds, and produces at the time of welding, or the gas which were involved 
in, when using it within the chamber under a high vacuum. The reliability of the semiconductor which a degree of vacuum fell 
and manufactured fell, and some which cast- wrapped the internal applied-part article shown in drawing 6 had the problem to 
which the yield becomes bad, when using it within the chamber under a high vacuum under the influence of the pinhole produced 
in case there is a problem of the injury on the applied-part article built into the interior and an aluminum member (18) is 
cast-wrapped, since aluminum or an aluminium alloy is used in the state of melting, and the involved-in gas. 
[0005] Moreover, in some which are depended on seal packing using the O ring shown in drawing 7 , and bolting, there was a 
problem that the space in which is influenced by the heat-resistant ability of seal packing, and has the problem that it cannot be 
used in the temperature region where a service temperature exceeds 300 degrees C, and the slot for seal packing and a bolt hole 
are established was required, and it could not do compactly. Even if it uses this invention under a high vacuum and an elevated 
temperature, it has high reliability, i.e., high airtightness, and it offers the base electrode holder and its manufacture method of 
the semiconductor fabrication machines and equipment which can be equal also to elevated-temperature use. 
[0006] 

[Means for Solving the Problem] In the base electrode holder of the semiconductor fabrication machines and equipment which 
this invention is for attaining the above-mentioned purpose, and joined the internal applied-part article and have wrapped in two 
or more aluminum or alurriinium alloy members two or more aforementioned aluminum or an aluminium alloy ~ the circular 
sulcus prepared in the opposite position of the plane of composition of a member, respectively ~ And it is the base electrode 
holder of the semiconductor fabrication machines and equipment which have joined and wrapped in the aluminum or the 
aluminium alloy member characterized by having the conclusion section which became the aforementioned circular sulcus from 
the aluminum which carries out insertion fullness, or the pars intermedia material of an aluminium alloy, and was joined by press 
forging. 

[0007] Moreover, this invention is set to the manufacture method of the base electrode holder of semiconductor fabrication 
machines and equipment of having joined the internal applied-part article and having wrapped in two or more aluminum or 
aluminium alloy members. A circular sulcus is prepared in the position where the plane of composition of a member counters, 
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respectively, two or more aforementioned aluminum or an aluminium alloy — Aluminum or the pars intermedia material of an 
aluminium alloy is inserted and combined with the aforementioned circular sulcus. It is the manufacture method of the base 
electrode holder of semiconductor fabrication machines and equipment of having joined the internal applied-part article 
characterized by making the aforementioned circular sulcus filled with the aforementioned pars intermedia material by press 
forging, concluding, and joining, and having wrapped in two or more aluminum or aluminium alloy members, the aluminum of 
plurality [ this invention ] furthermore, or an aluminium alloy - it is characterized by washing, combining and carrying out the 
press forging of the plane of composition and pars intermedia material of a member, combining an acid, alkali, rinsing, etc. 
suitably 
[0008] 

[Function] In this invention, two or more aluminum or aluminium alloy members which wrap an internal applied-part article 
insert pars intermedia material in the circular sulcus prepared in the position where the plane of composition counters, 
respectively, and since it is made to make full by press forging and conclude and join, the advanced degree of sealing is 
securable. moreover, the aluminum joined or an aluminium alloy ~ the still higher degree of sealing is securable by compressing 
a part for conclusion and a joint and carrying out metal junction on the occasion of the press forging of a member Thus, a service 
temperature can maintain the advanced degree of sealing also at the elevated temperature around 500 degrees C by carrying out 
metal junction of the conclusion section. 

[0009] Moreover, since the whole surface is being worn by aluminum or the aluminium alloy member, the base electrode holder 
of the semiconductor fabrication machines and equipment of this invention has the corrosion resistance over corrosion gas. For 
example, when silane gas is used in manufacture of a semiconductor, an electrode holder, a chamber, etc. are polluted with Si 
contained in the component of silane gas. Although aeration of the washing gas containing a fluorine is carried out in order to 
wash it, since the whole surface is being worn by aluminum or the aluminium alloy member, it has the corrosion resistance over 
such washing gas (fluorine content gas). 
[0010] 

[Embodiments of the Invention] In this invention, as an internal applied-part article of the base electrode holder of 
semiconductor fabrication machines and equipment or a liquid crystal manufacturing installation, a heating heater, a 
thermocouple, an electrode, a dissimilar metal, and a dissimilar material are mentioned, for example, and it is suitably equipped 
with required internal parts according to various kinds of semiconductor production processes. A heating heater, a thermocouple, 
an electrode, etc. give a function to a base electrode holder. If still more nearly required, a dissimilar metal and a dissimilar 
material will give a property to a base electrode holder. For example, heat deformation can be made hard for the aluminum 
matrix composite which distributed the ceramic fiber, the ceramic whisker, or the carbon fiber to lessen coefficient of thermal 
expansion of a base electrode holder, to carry out the quantity of the intensity in an elevated temperature, and the rigidity, and to 
carry out. 

[001 1] Although it is not attached and specified as the quality of the material and a process, when leak-proof nature is taken into 
consideration, as for the aluminum or the aluminium alloy which wraps in an internal applied-part article, it is desirable that it is 
made from a rolled plate with few internal defects and a forging. Moreover, from a corrosion resistance viewpoint over washing 
gas, although the aluminum quality of the material has most desirable JIS1050 of 99.5% or more of purity JIS1 100 (Si, and 
Fe:1.0% and Cu: » 0.05 to 0.20%) less than [ Mn:0.05% ], less than [ Zn:0,10% ], and the remainders aluminum and JIS3003 
(Si: -- 0.6% or less) Fe: Less than [ 0.7% ], Cu:0.05-0.20%, Mn: 1.0-1.5%, less than [ Zn:0.10% ] and the remainders aluminum 
and JIS6063 (Si: -- 0.20 to 0.6%) Fe: Less than [ 0.35% ], less than [ Cu:0.10% ], less than [ Mn:1.0% ], Mg: 0.45-0.9%, less 
than [ Cr:0.10% ], less than [ Zn:0.10% ], less than [ Ti:0.10% ] and the remainders aluminum and JIS6061 (Si: -- 0.40 to 0.8%) 
Fe: Less than [ 0.7% ], Cu:0. 15-0.40%, less than [ Mn:0.15% ], Mg: 0.8-1.2%, Cr:0.04-0.35%, less than [ Zn:0.25% ], Ti: Less 
than [ 0.15% ], the remainders aluminum and JIS3004 (less than [ Si:0.03% ], less than [ Fe:0.7% ], less than [ Cu:0.25% ], 
Mn:1.0-1.5%, Mg:0.8-1.3%, less than [ Zn:0.10% ], Remainder aluminum), etc. can be used. 

[0012] what aluminum or an aluminium alloy member joins two or more members, for example, two members, and wraps an 
internal applied-part article in this invention — it is — aluminum or an aluminium alloy ~ a circular sulcus is prepared in a 
perimeter on the periphery which wraps an internal applied-part article in the position where the plane of composition of a 
member counters Although a circular sulcus may be independent on the periphery so that an internal applied-part article may be 
wrapped in the position where a plane of composition counters, it can secure higher seal nature by carrying out to three-fold [ a 
duplex or ]. Moreover, even if it prepares a circular sulcus in a plane of composition annular [ square ], you may prepare it in 
circular annular. Moreover, as for the cross-section configuration of a circular sulcus, the shape of a character of KO (long form), 
a trapezoid, a reverse trapezoid, etc. are used. When the contamination of the air at the time of the press forging to the 
circular-sulcus section etc. is taken into consideration, the shape of a character of cross-section KO (long form) and a trapezoid 
are desirable. A circular sulcus is fabricated with machining. 

[0013] Pars intermedia material inserts in the perimeter of a circular sulcus what was divided into the annular member 
corresponding to the circular sulcus currently formed in the plane of composition, or plurality. Although the quality of the 
material of pars intermedia material is aluminum or an aluminium alloy, for example, the pure aluminium of 99.5% or more of 
purity tends to stick it by pressure, it can be made to stick by pressure also by the case of the alloy of JIS 1 1 00 of 99.0% or more 
of purity, JIS3003 of a aluminum-Mn system, JIS3004 or JIS6063, or JIS6061 grade. 

[0014] the material as the member to join especially with the same pars intermedia material - the metal flow at the time of press 
forging compression ~ plurality - a member - since a comrade is stuck by pressure and it is easy to carry out metal junction 
physically, it is desirable As for the cross-section configuration of pars intermedia material, the shape of a character of KO (long 
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form), a trapezoid, a reverse trapezoid, etc. are used, moreover ~ since a circular sulcus is made filled with the size (area) of the 
cross section the size (area) of a circular sulcus — almost - the same -- or size **** is a little good For example, the cross 
section of pars intermedia material is made a little smaller than the width of a circular sulcus, and is made a little larger than the 
depth of a circular sulcus so that it may be easy to insert in a circular sulcus. As for the length of pars intermedia material, it is 
desirable to make it longer [ several % - 10% of numbers ] than the sum of the depth of the circular sulcus of 2 **. 
[0015] the manufacture method of the base electrode holder of this invention - aluminum or an aluminium alloy ~ the space the 
neater with which the interior of a member is equipped and a thermocouple, and for wrapping in a dissimilar metal or 
different-species material, if it is still more nearly required and is is formed beforehand, and a circular sulcus is fabricated by 
machining in the position which counters on the periphery (perimeter) of the plane of composition For example, a circular sulcus 
manufactures the depth of flute more shallowly several % to dozens of% than the height of pars intermedia material, thus, the 
manufactured aluminum or an aluminium alloy ~ after including internal applied-part articles (heater etc.) in the electrode holder 
of a member, pars intermedia material is inserted, combined and pressurized at this concave circular sulcus Pars intermedia 
material compresses and volume deformation is produced, and compression will be firmly produced in **** and it will have firm 
seal nature in it. In this case, you may carry out press forging compression only of the portion which inserted pars intermedia 
material in the circular sulcus so that an internal applied-part article might not be affected. 

[0016] Thus, pars intermedia material is inserted and combined with a concave circular sulcus, and a circular sulcus is made 
filled with pars intermedia material by press forging, and it concludes and joins. This has sufficient degree of sealing, without the 
exterior leaking from the internal parts wrapped also in the high- vacuum state. The this degree of sealing, i.e., leak-proof nature, 
can respond to the high vacuum searched for with semiconductor fabrication machines and equipment, and, specifically, it can 
respond to the high vacuum of 10-8 - 10-10Torr. 

[0017] moreover, two or more aluminum or an aluminium alloy ~ as for things, it is desirable to wash the plane of composition 
and pars intermedia material of a member, and to combine and carry out the press forging of these As a result of removing the 
oxide film of a material and securing the metal junction at the time of press forging by this, the degree of sealing with a more 
advanced plane of composition is obtained, the surface washing as pretreatment of press forging - aluminum or an aluminium 
alloy etching by the degreaser and/or alkali solution of the plane of composition of a member, and the front face of pars 
intermedia material etc. ~ proper - constructing ~ ********** __ it i s a thing, for example, proper processes, such as a surface 
degreaser, ** rinsing, ** mercerization (etching by the alkali solution), ** rinsing, washing with ** nitric acid, ** rinsing, and ** 
hot water rinsing, are constructed with ** nitric acid, and ****** i s made pure Two members carry out metal junction of both by 
carrying out the after [ insertion ] press forging of the pars intermedia material to the perimeter of a circular sulcus, making a 
circular sulcus carry out fullness seal, and carrying out the press forging of the pars intermedia material to it further. 
[0018] 

[Example 1] The example 1 of this invention is explained with reference to drawing 1 and drawing 2 . Drawing 1 is drawing 
showing the base electrode holder of the semiconductor fabrication machines and equipment of this invention example, and 
drawing 1 (a) is a cross section and the drawing 1 (b) plan. It is the base electrode holder which joined the heating heater and the 
thermocouple (7), the dissimilar metal, or an internal applied-part article like a dissimilar material (8), and has wrapped in an 
aluminum member (1) and (11). Moreover, the terminal (9) of a heating heater and a thermocouple is prepared. An aluminum 
member (1) and (1 1) are joined to the circular sulcus of the square prepared in the opposite position of those planes of 
composition in the conclusion section (10) which carried out press forging compression of the pars intermedia material by which 
insertion mediation is carried out. 

[0019] As drawing 2 (a) and (b) are drawings showing the nianufacturing process of the base electrode holder of this invention 
example and it is shown in drawing 2 (a), an internal part wearing space (2) is formed in an aluminum member (1), an internal 
part wearing space (12) is formed in an aluminum member (11), and internal applied-part articles (7), such as a heating heater 
and a thermocouple, are wrapped in. The circular sulcus (13) of the shape of a character of cross-section KO prepares in the 
position which prepares the circular sulcus (3) of the shape of a character of cross-section KO in the plane of composition of an 
aluminum member (1), and counters the plane of composition of an aluminum member (11). Pars intermedia material (4) is 
inserted in the circular sulcus (13) of an aluminum member (11), it combines, and press forging compression is carried out, and 
(1 1) is concluded with an aluminum member (1) and it joins. 

[0020] Drawing 2 (b) is drawing which expanded the circular sulcus (3) of drawing 2 (a), (13), and pars intermedia material (4), 
and shows the concrete relation between a circular sulcus and pars intermedia material. At the time of length [ of depth / of a 
circular sulcus (3) / A, width of face B, depth / of a circular sulcus (13) / C, width of face D, and pars intermedia material (4) ] E, 
and width of face F, it forms in the relation of <=(A+C) E, <=(AxB+CxD) ExF, (A+C)/E<=1 B>-F, and D>=F, and a member 
(1) and (1 1) are combined, press forging compression is carried out, it joins, and A member (1), (1 1), and pars intermedia 
material (4) use the pure alurninium of 99.5% or more of purity concretely, depth [ of a circular sulcus (3) ] A 5mm and width of 
face B Depth [ of 7mm and a circular sulcus (13) ] C 5mm and width of face D Length [ of 7mm and pars intermedia material (4) 
] E 12mm and width of face F Press forging compression of 6.8mm and the **'s was carried out, and a circular sulcus (3) and 
(13) were filled at pars intermedia material (4). Leak did not produce the obtained base electrode holder in the high vacuum of 
10-8 - 10-10Torr, either. 
[0021] 

[Example 2] The example 2 of this invention is explained with reference to drawing 3 . As shown in drawing 3 (a), a space (2) is 
formed in an aluminum member (1), a space (12) is formed in an aluminum member (1 1), and internal applied-part articles (7), 
such as a heating heater and a thermocouple, are wrapped in. The circular sulcus (13) of the shape of a character of cross-section 
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K0 is doubly prepared in the position which prepares doubly the circular sulcus (3) of the shape of a character of cross-section 
KO in the plane of composition of an aluminum member (1), and counters the plane of composition of an aluminum member 
(11). Press forging compression is carried out in the direction of an arrow, conclusion junction of an aluminum member (1) and 
(1 1) is carried out, and the base electrode holder of the semiconductor fabrication machines and equipment which have wrapped 
the internal applied-part article (7) in an aluminum member (1) and (1 1) is manufactured so that pars intermedia material (4) may 
be inserted in a circular sulcus (13) with a double aluminum member (11), respectively and it may be shown subsequently to 
drawing 3 (b). In addition, in drawing 3 (a), although a part is inserted in a circular sulcus (13), pars intermedia material (4) may 
perform press forging, after inserting pars intermedia material (4) in a circular sulcus (13) completely. 
[0022] 

[Example 3] The example 3 of this invention is explained with reference to drawing 4 (a), (b), and (c). Drawing 4 (a), (b), and (c) 
are drawings showing the configuration of a circular sulcus prepared in the opposite position of the plane of composition of 
aluminum or an aluminium alloy member ( 1 ), and (11), and the example of pars intermedia material. In drawing 4 (a), the 
circular sulcus (31) of a member (1) establishes a depression according to the shape of a character of cross-section KO, and the 
circular sulcus (32) of a member (1 1) is broad at the shape of a character of cross-section KO. Pars intermedia material (41) is a 
convex type, and is carrying out nose-of-cam ****** of the narrow section which carried out the broad section corresponding to 
the circular sulcus (32), and circular-sulcus (31) correspondence. In this example, since the broad circular sulcus (32) was easy 
to machine, and the circular sulcus (31) could be easily inserted in pars intermedia material (41) since nose-of-cam ****** of the 
narrow section which carried out circular-sulcus (31) correspondence was carried out, and the depression is established in the 
circular sulcus (31), the contamination of the air at the time of press forging cannot happen easily. 

[0023] In drawing 4 (b), the circular sulcus (33) of a member (1) is the thing of a cross-section trapezoid, and the circular sulcus 
(34) of a member (1 1) is the thing of a cross-section trapezoid. Moreover, pars intermedia material (42) is a trapezoid thing 
corresponding to a circular sulcus (33) and (34). Since a circular sulcus (33) and (34) are trapezoids in this example, insertion of 
pars intermedia material (42), a circular sulcus (33), and (34) is easy. In drawing 4 (c), the shape of a character of cross-section 
KO and the circular sulcus (36) of a member (1 1) are the things of the shape of a character of cross-section KO, and the pars 
intermedia material (43) of the circular sulcus (35) of a member (1) is an ellipse. In this example, since the nose of cam of pars 
intermedia material (43) is round, insertion of pars intermedia material (43), a circular sulcus (35), and (36) is easy, and can 
accumulate the air which was inherent in the square corner. 
[0024] 

[Effect of the Invention] As explained above, according to this invention, it has the effect that the advanced degree of sealing is 
obtained by carrying out press forging compression and making a circular sulcus conclude pars intermedia material. That is, the 
seal of the conclusion section is forge- welded, defects, such as a pinhole, can be prevented by a joint being stuck by pressure 
physically, and high airtightness can be maintained even if it uses it with the degree of high vacuum. Moreover, since both are 
doing metal junction, the advanced degree of sealing is maintained also at the elevated temperature around 500 degrees C in a 
service temperature. Moreover, since the base electrode holder of the semiconductor fabrication machines and equipment in 
which the conclusion section carried out metal junction is obtained by forming a slot with niachining and carrying out press 
forging, manufacture by the low cost is attained, furthermore, since a molten metal is not used like the conventional technology, 
there is nothing that is exposed to a hot molten metal, and it can equip with the parts put in in a base electrode holder, and a 
member Moreover, since the space by bolt nut conclusion is not needed and the O ring slot of high precision processing is not 
needed, the effect that it can manufacture cheaply is done so. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows me word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the base electrode holder of the semiconductor fabrication machines and equipment which joined an internal 
applied-part article and have wrapped in two or more aluminum or aluminium-alloy members - setting — two or more 
aforementioned aluminum or an aluminium alloy ~ the base electrode holder of the semiconductor fabrication machines and 
equipment which have joined and wrapped in the aluminum or the aluminium-alloy member characterized by to have the 
conclusion section which became the circular sulcus prepared in the opposite position of the plane of composition of a member, 
respectively, and the aforementioned circular sulcus from the aluminum which carries out insertion fullness, or the 
pars-intermedia material of an aluminium alloy, and joined by press forging 

[Claim 2] In the manufacture method of the base electrode holder of semiconductor fabrication machines and equipment of 
having joined the internal applied-part article and having wrapped in two or more aluminum or aluminium alloy members A 
circular sulcus is prepared in the position where the plane of composition of a member counters, respectively, two or more 
aforementioned aluminum or an aluminium alloy — Aluminum or the pars intermedia material of an aluminium alloy is inserted 
and combined with the aforementioned circular sulcus. The manufacture method of the base electrode holder of semiconductor 
fabrication machines and equipment of having joined the internal applied-part article characterized by making the 
aforementioned circular sulcus filled with the aforementioned pars intermedia material by press forging, concluding, and joining, 
and having wrapped in two or more aluminum or aluminium alloy members. 

[Claim 3] two or more aluminum or an aluminium alloy - the manufacture method of the base electrode holder of semiconductor 
fabrication machines and equipment of having joined the internal applied-part article according to claim 2 characterized by 
washing, combining and carrying out the press forging of the plane of composition and pars intermedia material of a member, 
combining an acid, alkali, rinsing, etc. suitably, and having wrapped in two or more aluminum or aluminium alloy members 
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